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Abstract 
Infrastructure asset management has grown in importance in recent years. In 
practice, many approaches and models have been adopted by organisations 
managing different infrastructure assets. The aim of this paper is to synthesise 
various asset management practices currently in use. The paper will also provide 
in brief, the concept of an integrative strategic infrastructure asset management 
framework. The framework broadly consists of three main components: strategic 
analysis, strategic choice and strategic implementation. An integrative strategic 
infrastructure asset management framework is important as it is presented as a 
process model, is generic and can be applied to various types of infrastructure 
assets. 
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1. Introduction 
World-class infrastructure is vital to the nation economy. It underpins the delivery 
of essential services, drives economic growth, supports social needs and is closely 
linked to the high quality of life (Hardwicke, 2005). With the growth in capital 
investment in infrastructure assets to support the nation’s economic development, 
emphasis must be placed on developing holistic approaches of infrastructure asset 
management to significantly reduce the cost of owning assets. This paper aims to 
develop a framework to manage infrastructure assets. It begins with a discussion 
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on the concept of infrastructure asset management. Following this, the existing 
literature will be synthesised to provide a working definition for strategic 
infrastructure asset management. Finally, an integrated framework for strategic 
infrastructure asset management is proposed through synthesising the many 
frameworks and guidelines adopted in practice.  
 
2. The concept of infrastructure asset management 
The practice of infrastructure asset management begins when asset owners 
acquired a new piece of infrastructure asset. As owners, operators and maintainers 
of infrastructure assets, these organisations assume a significant responsibility in 
ensuring the successful performance of the assets to meet the service needs of 
their customers. At the heart of asset management is the concept of continuous 
improvement. Any organisation should be striving to improve its operations, 
whether from the point of customer satisfaction, increased productivity, better 
asset quality, better environmental performance or any host of other performance 
indicators. The asset manager’s role embraces all of the concerns to some degree 
as the physical infrastructure asset must support the organisation’s activities in 
ways that allow the organisation to service its customers in the best possible way.   
 
There are essentially two levels of infrastructure asset management i.e. 
operational and strategic. Operational infrastructure asset management deals with 
the practical business of keeping the infrastructure in working conditions. The 
strategic level involves the integration of the user needs, the environment and the 
business functions of the organisation. In the past, many asset management 
systems have been used and these systems have inherent investment analysis 
capabilities. Most of these systems are used to monitor conditions and then plan 
and program their projects on a ‘worst off’ basis. These existing systems typically 
function at the operational level and focus on one particular asset.  
 
In reality, contemporary practitioners are faced with considerations of social 
objectives and political goals both which play an important role to dominate the 
resource allocation and project selection process. Public scepticism of government, 
combined with an increasing preference in recent years for using private sector 
management approached in the public sector, has led to demands that government 
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be more accountable and operates more like a private business (FHWA, 1999). 
This shift has forced the design, procurement and decision-making on 
infrastructure asset to be based on whole life value (National Audit Office, 2005). 
Whole life value encompasses economic, social and environmental aspects 
associated with design, construction, operation, decommissioning, and where 
appropriate, the re-use of the asset or its constituent materials at the end of its 
useful life (Mootanah, 2005). Hence, infrastructure asset management decisions 
need to be based on a proper evaluation of options which take into account all 
costs and benefits over the life of asset, and incorporate an explicit analysis and 
determination of an acceptable level of risk (Government of South Australia, 
1999). This represents the optimum balance of stakeholders’ aspirations, needs 
and requirements, and the costs over the life of the asset (Bourke et al., 2005).  
 
Accordingly, there arises an urgent need for the adoption of infrastructure asset 
management from a strategic perspective. Strategic infrastructure asset 
management is aimed at achieving organisational long term goals and 
effectiveness through dynamic alignment of the required infrastructure assets to 
meet changing customer needs. For asset management to become a true 
value-adding pursuit within a corporate framework, it must be primarily 
concerned with filling a strategic role, i.e. asset manager must be proactive not 
reactive in their approach (Best et al., 2003). Increasingly, asset managers are 
devoting their attention to a very broad range of concerns that combines 
engineering principles with sound business practices, information management 
and economic theory as well as the more traditional operational concerns related 
to maintenance of asset. Thus, asset management embraces much more than the 
operational concerns of providing and maintaining infrastructure. In short, a 
strategic approach to infrastructure asset management provides a better 
understanding of how to align the asset portfolio so that it best meets the service 
delivery needs of customers, both now and in the future (LGV, 2004).  
 
3. Definition of strategic infrastructure asset management 
Increasingly, more organisations are adopting a strategic approach in 
infrastructure asset management. This new direction can be observed from the 
many reports, guidelines and best practices published by these organisations. 
Despite the different in emphasis and perspectives, some common themes can be 
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identified and can be categorised as follows: 
• Systematic Management - In the past, infrastructure investment and 
maintenance decision were made in accordance to tradition, intuition, personal 
experience, resource availability, and political considerations. This 
unstructured approach means success was often measured in terms of 
controlling backlogs and not in optimising system performance. To optimise 
asset performance, asset management must adopt a systematic and structured 
process of maintaining, upgrading, and operating physical assets in a cost 
effective way (Austroads, 1997; FHWA, 1999).  
• Whole Life Cycle - Due to the relatively long life-cycle of infrastructure asset, 
the consideration of whole life cycle approach is becoming increasingly 
important in investment decisions. Thus, life cycle approach is central to asset 
management by taking account of the total cost of an asset throughout its life 
(LGV, 2004; NSW Treasury, 2004).  
• Resource Allocation - Limited funding, higher expectations and increased 
need for various types of assets have complicated investment and operation 
decisions. As such, asset owners need to have a transparent and accountable 
methodology to allocate the limited resources amongst diverse objectives. To 
this end, asset management can also be described as a methodology to 
efficiently and equitably allocate resources amongst valid and competing goals 
and objects (AASHTO, 2002). 
• Service - In the past, the success of asset management is measured based on 
the provision of better asset at a cheaper cost. However, a better asset that does 
not meet the need of the users is no longer acceptable. The emphasis should be 
on service delivery to the community through minimising the creation of new 
infrastructure asset but utilising efficiently the existing asset base (Queensland 
Government, 1996). In short, a better service, not a better asset, is a key 
indication of successful asset management (LGV, 2004).  
• Strategic Focus - Asset management also represents an approach to managing 
infrastructure that is strategic (AASHTO, 2002). This strategic view is 
important as it takes a long term view of infrastructure performance and cost. 
Strategic approach considers the assessment of costs, benefits and level of 
service provided to ensure that the present needs are met without 
compromising the ability of future generations to meet their needs (NSW 
Treasury, 2004).  
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To achieve the above themes, asset management needs to develop systems that 
allow decision-makers to have ready access to quantitative data on organisation 
resources and its assets current and projected future performance. It is a process 
for ensuring the requirements of organisations, users and other stakeholders are 
clearly understood and integrated into an asset management framework that 
optimises the outcomes achieved from policy and investment decisions 
(Austroads, 2002). Synthesising the above themes, this paper defines 
infrastructure asset management as: 
A strategic and systematic process of optimising decision-making in 
resources allocation with the goal of achieving planned alignment of 
infrastructure asset with service demand throughout its lifecycle 
 
4. A Framework for Strategic Infrastructure Asset Management (SIAM) 
A review of some of the current infrastructure asset management practices also 
revealed that different frameworks have been adopted. This is summarised in 
Attachment 1. Despite differences in the sequence, terms and approaches adopted 
in each framework, it is noted that the strategic infrastructure asset management 
processes can be grouped into three key main sequential processes namely 
strategic analysis; strategic choice; and strategic implementation (See Figure 1). 
These key processes fit within the generic strategic management framework 
proposed by Johnson and Scholes (1999). All the frameworks adopted in the asset 
management practices are cyclic and include some form of reassessment, review 
or control that is used as feedback to improve the overall process. In addition, 
effective asset management needs reliable data and effective decision support 
tools. Hence, information is important in each stage of the processes. 
 
4.1 Strategic Analysis 
Strategic Analysis is the process of identifying the direction that will contribute to 
the best utilisation of assets in the delivery of services to the customers. In so 
doing, it must ensure the compatibility between current asset portfolio and the 
changing environment within which it operates. Thus it involves three 
components, (1) analysing the business environment; (2) reviewing and analysing 
its current asset portfolio; and (3) conducting strategic “gap analysis” 
 
 - 6 - Too, Betts, Kumar 
 
 
 
 
 
 
 
 
 
 
 
 
 
• The purpose of analysing the business environment is to establish the service 
that an organisation needs to provide and serve in the most effective way 
(MAV, 2003). It involves forecasting the service delivery needs and the 
capacity to meet them on a short term and long term basis. The key outcome is 
the provision of services responsive to the customer’s needs within available 
resources (LGV, 2004).  
• Review and analyses of current asset portfolio is a structured and systematic 
process which involves the identification, collection and analysis of relevant 
data for the purpose of assessing the current performance of an asset portfolio. 
The purpose is to get a clear understanding of the current situation of the 
organisation assets and their management. The outcome is a coherent picture 
of the current asset stock, its contribution to service delivery and the current 
costs of providing the assets (LGV, 2004).  
• Having identified the current assets and what assets are likely to be acquired 
in the future to meet the service needs, a ‘gap analysis’ can be undertaken to 
identify the necessary adjustment to be made to the asset base (Queensland 
Government, 1996).  The purpose here is to identify whether existing assets 
are aligned to support the services needed in the most appropriate, effective 
and efficient way (NSW Treasury, 2004). This analysis can also facilitate the 
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identification of strategies to be developed to cater for changes, in accordance 
with economic, social and environmental considerations (LGV, 2004).   
 
4.2 Strategic Choice 
The purpose of Strategic Choice stage is to identify and select intervention options 
to close the performance gaps identified in the Strategic Analysis stage. The 
Strategic Choice stage consists of two sub-components namely; option 
identification; and option evaluation and selection. 
a. Options Identification - Identification involves establishing the potential 
ways to address the service needs identified during the ‘gap analysis’. 
These options should include both: 
• Asset Solutions (capital investment, maintenance, disposal) 
• Non-Asset Solutions (demand management) 
b. Options Evaluation and Selection - From the many options identified, 
optimisation and/or prioritisation will next be conducted to select the 
“best” and optimal solutions to close the gap (Austroads, 2002). This will 
ensure that the most suitable asset solutions are chosen to address the 
stated service needs. An important goal in this stage is asset optimisation 
i.e. maximising asset life and benefits (economic, social, safety, 
environmental) while minimising the life cycle cost (Austroads, 2002). As 
such, it usually incorporates the tools such as LCC, risk management, 
value management, and sustainable development, in the evaluation. 
 
4.3 Strategic Implementation 
The implementation stage describes how the selected options can be achieved. 
Key challenges in the implementation of selected options include maximising 
efficiency and effectiveness of organisation resources, meeting customer 
expectations, minimising adverse customer impacts and adhering to project scope, 
schedule and budget, and managing needed changes in projects and programmes 
(AASHTO, 2002). To optimise the implementation of capital programmes, 
maintenance activities, and operations plans, it is necessary to consider (1) the 
procurement option and (2) the project management process. 
• Procurement Option - Assessment of procurement options with 
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consideration of relative costs, benefits and risks is necessary before 
embarking on any particular options. Selecting the right procurement option 
can help to reduce time to completion, improve cost effectiveness, address 
project complexity, supplement staff skills with specialised expertise, and use 
in-house resources more effectively (AASHTO, 2002). 
• Project Management - Project management is necessary for an organisation 
to implement a capital or maintenance programme effectively. By applying a 
project management approach, organisation can ensure that the delivery 
program is implemented within the available fund and resources(AASHTO, 
2002). In addition, project status and achievements can be communicated to 
the public, legislative bodies, and other stakeholders. This will strengthen an 
organisation’s credibility and accountability.   
 
4.4 Performance and Feedback 
The main purpose of performance measurement is to ensure the achievement of 
goals laid out in the strategic analysis stage. There are broadly two groups of asset 
performance measure namely effectiveness and efficiency (NSW Treasury, 2004). 
Effectiveness measures demonstrate how well the asset portfolio supports the 
service needs of users. Some of the service performances indicators include 
quality, quantity, safety, capacity, fitness for purpose, aesthetics, reliability, 
responsiveness, and environmental acceptability (NSW Treasury, 2004; 
Queensland Government, 1996). Efficiency measures demonstrate how well the 
assets are managed in terms of costs and profitability. Understanding the 
performance of the assets will provide necessary feedback for the development of 
a more effective strategy in meeting the need of service in future. 
 
5 Conclusions 
The changes in the practice of asset management landscape require asset 
managers to be more proactive in the management of their infrastructure asset. 
This leads to a need to adopt a strategic view on infrastructure asset management. 
The effective management of infrastructure asset requires a clearly defined and 
integrated set of asset management processes. A descriptive framework for 
Strategic Infrastructure Asset Management is proposed through synthesising 
current practices of infrastructure asset management. The framework, presented as 
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a process model, is generic and can be applied to various types of infrastructure 
assets such as roads, rails, utilities, airports, seaports, etc. It is hoped that this 
framework will serve as a guide to organisations in the management of their 
infrastructure assets in order to achieve their strategic goals. 
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